organic compounds 



Acta Crystallographica Section E 

Structure Reports 
Online 

ISSN 1600-5368 

3a-Dimethylamino-20-(N-methyl- 
acetamido)pregn-5-ene 

S. Yousuf,* S. G. Musharraf, N. Iqbal, A. Adhikari and 
M. I. Choudhary 

H.E.J. Research Institute of Chemistry, International Center for Chemical and 
Biological Sciences, University of Karachi, Karachi 75270, Pakistan 
Correspondence e-mail: dr.sammer.yousuf@gmail.com 

Received 1 9 September 2011; accepted 27 September 201 1 

Key indicators: single-crystal X-ray study; T = 273 K; mean ct(C-C) = 0.004 A; 
Rfactor = 0.044; wR factor = 0.131; data-to-parameter ratio = 9.5. 



Experimental 

Crystal data 

C 2 6H 44 N 2 0 
M, = 400.63 
Orthorhombic, Pl^Lfa 
a = 6.1649 (5) A 
b = 11.9489 (9) A 
c = 31.982 (2) A 

Data collection 

Bruker SMART APEX CCD area- 
detector diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
7mi„ = 0.979, T max = 0.991 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.131 
S = 1.12 
2559 reflections 



0.044 



V = 2355.9 (3) A 3 
Z = 4 

Mo Ka radiation 
fi = 0.07 mm~' 
T = 273 K 

0.32 x 0.13 x 0.13 mm 



14036 measured reflections 
2559 independent reflections 
2039 reflections with / > 2a(l) 
R,„, = 0.044 



269 parameters 

H-atom parameters constrained 
Ap»ax = 0.17 e A~ 3 
Ap mi „ = -0.17 e A~ 3 



The title compond, C26H44N2O, is an steroidal alkaloid 
isolated from the medicinally important plant Sarcococca 
saligna. The molecule consists of four fused rings (A-D), 
having chair, half-chair, chair and envelope conformations, 
respectively. The dimethylamino group is axially oriented on 
ring A, whereas the (A'-methylacetamido)ethyl group is 
attached equatorially on ring D. The crystal structure is 
stabilized only by van der Waals forces. 

Related literature 

For the biological activity of pregnane-type steroidal alkaloids 
isolated from plants belonging to the genus Sarcococca, see: 
Atta-ur-Rahman et al. (2000); Hassan et al. (2005); Kalauni et 
al. (2002); Naeem et al. (2005); Kiamuddin (1970); Kohli et al. 
(1964, 1967); Choudhary et al. (2004). 




ch 3 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL, PARST (Nardelli, 1995) and PLATON 
(Spek, 2009). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: RZ2641). 
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3tt-Dimethylamino-20-(Af-methylacetamido)pregn-5-ene 

S. Yousuf, S. G. Musharraf, N. Iqbal, A. Adhikari and M. I. Choudhary 

Comment 

In the current study the title compound was isolated during the phytochemical investigation on the dichloromethane soluble 
part of a medicinally important plant Sarcococca saligna (D. Don.) Mull.-Arg. The leaves of this plant are locally used 
for the treatment of fever and rheumatism (Kiamuddin et ah, 1970). The pregnane-type steroidal alkaloids isolated from 
Sarcococca saligna and other plants belonging to genus Sarcococca are reported to have antispasmodic and cholinesterase 
inhibitory activities (Atta-ur-Rahman et ah, 2000; Hassan et ah, 2005; Kalauni etal, 2002; Naeem et ah, 2005; Kiamuddin, 
1970; Kohli et ah, 1964, 1967; Choudhary et ah, 2004). 

The title compound (Fig. 1) is composed of four fused rings A (CI— C5/C10), B (C5— C10), C (C8— C9/C11— C14) 
and£> (C13— C17). The trans fused rings B [Q= 0.472 (3) A, 9 = 130.3 (4)° and <p = 34.7 (4)°] and C [Q= 0.563 (3) A, 9 
= 172.2 (3)° and (p = 87 (2)°] adopt half-chair and chair conformations, respectively, whereas ring D [Q= 0.446 (3)A and 
(p = 9.1 (4)°] adopts an envelop conformation. Ring A exists in chair conformation [Q= 0.553 (3) A, 9 = 172.2 (3)° and <p 
= 249 (2)°] with an axially oriented dimethylamino group (N1/C25 — C26) at C3. The (methylacetylamino)ethyl group is 
oriented equatorially at atom C17 of ring D. All bond lengths and angles are normal. In the crystal structure, the molecules 
are packed into parallel sheets along the c axis without any classical hydrogen bonds (Fig. 2). 

Experimental 

Arial parts of Sarcococca saligna (D. Don.) Mull.-Arg. were collected at Swat, Pakistan, and identified by the taxonomist of 
the University of Karachi. A voucher specimen was deposited to the Herbarium of the University of Karachi (KU # 85854). 
Plants were dried under shade, weighted (50 kg), crushed and soacked in a methanohwater mixture (80:20 v/v) for one week, 
followed by filtration and evaporation under reduced pressure to yield 3 kg of syrupy crude extract. The methanolic extract 
was suspended in water and defatted with hexane. The water extract was basified with ammonium hydroxide to adjust the pH 
to 8-9 and then extracted with CH2CI2 (3 x 5 L), to obtain the crude dichloromethane soluble part. This part was dried and 
subjected to silica gel vacuum liquid chromatography by using a gradient mixture of hexane/acetone/diethylamine (48:1:1 
v/v/v) to afford several fractions (SSN10-17). The fraction SSN10 was further purified on alumina column by using an iso- 
cratic mobile phase of hexane/acetone/diethylamine (29:20: 1 v/v/v) to afford the crystalline title compound. The compound 
was recrystalize by using a hexane/ acetone solution (2:1 v/v) to afford colourless crystals suitable for single-crystal X-ray 
diffraction studies (5 mg). 

Refinement 

H atoms were positioned geometrically with C-H = 0.93-0.98 A and constrained to ride on their parent atoms with (7i S0 (H) 
= 1.2f/ e n(C) or 1.5f/ e n(C) for methyl H atoms. A rotating group model was applied to the methyl groups. 1833 Friedel 
pairs were merged. 
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Figures 




Fig. 1. The molecular structure of the title compound, showing 30% probability displacement 
ellipsoids. H atoms are omitted for clarity. 



Fig. 2. The crystal packing of the title compound viewed along the b axis. 



3a-Dimethylamino-20-(iV-methylacetamido)pregn-5-ene 



Crystal data 
C26H44N2O 
M,- = 400.63 
Orthorhombic, P2i2i2i 
Hall symbol: P 2ac 2ab 
a = 6.1649 (5) A 
b= 11.9489(9) A 
c = 31.982 (2) A 

V= 2355.9 (3) A 3 
Z=4 
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^(000) = 88 
D x = 1.130 MgnT 
Mo radiation, X = 0.71073 A 
Cell parameters from 2160 reflections 
6 = 2.6-20.2° 

li = 0.07 mm" 1 
7=273 K 
Block, colourless 
0.32 x 0.13 x 0.13 mm 



Data collection 



Bruker SMART APEX CCD area-detector 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

co scans 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r min = 0.979, r max = 0.991 
14036 measured reflections 



2559 independent reflections 

2039 reflections with / > 2a(I) 
i?i„ t = 0.044 



h = -1^1 

£ = -14^14 
/ = -38^38 



Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F 2 > 2a(F 2 )] = 0.044 

wR(F 2 ) = 0.131 
S= 1.12 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 
w = U[o 2 (F 2 ) + (0.0756P) 2 ] 
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2559 reflections 
269 parameters 
0 restraints 



where P = (F 0 2 + 2F c 2 )/3 
(A/o) max < 0.001 

Ap max = 0.17eA~ 3 

Ap mi „ = -0.17eA~ 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat- 
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations 
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of 
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , convention- 
al i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression ofF 2 > a(F 2 ) is used only for calculating R- 
factors(gt) etc. and is not relevant to the choice of reflections for refinement. R- factors based on F are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 
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Atomic displacement parameters (A 2 ) 
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0.0500 (17) 


A ACT C /1 

0.0525 (17) 


A A A A A / 1 /Z\ 

0.0499 (16) 


A AAT/; / 1 C\ 

-0.0076 (15) 


A AA 1 A / 1 C\ 

-0.0019 (15) 


A AAAT ft A\ 
0.0097 (14) 


C17 


A AT TC / 1 A'\ 

U.U3 /5 (14) 


A A/1T/1 / 1 .1 "\ 

U.U424 (14) 


AA/11T 1 /I ^ 

U.U413 (14) 


A AAT7 ("1 1\ 

0.0027 (13) 


A AAT/C ^1 

U.UU36 (13) 


A AAT T / 1 T\ 

-U.UU32 (12) 


C18 


0.0367 (15) 


0.0564 (17) 


0.0500 (16) 


0.0015 (13) 


0.0052 (13) 


0.0007 (13) 


C19 


0.0434 (16) 


0.0641 (19) 


0.0567(17) 


0.0002 (16) 


-0.0026 (15) 


0.0004 (15) 


C20 


0.0455 (16) 


0.0562 (17) 


0.0374 (14) 


0.0056 (14) 


0.0034 (12) 


-0.0022 (13) 


C22 


0.079 (3) 


0.072 (2) 


0.0423 (18) 


-0.005 (2) 


0.0053 (19) 


-0.0065 (16) 


C23 


0.128(4) 


0.101 (3) 


0.0485 (19) 


-0.024 (3) 


-0.009 (2) 


-0.015 (2) 


C24 


0.062 (2) 


0.135 (4) 


0.064 (2) 


0.024 (3) 


-0.0118(19) 


-0.007 (2) 


C21 


0.082 (2) 


0.065 (2) 


0.0463 (17) 


-0.016(2) 


0.0052 (18) 


0.0053 (15) 


C25 


0.072 (3) 


0.104 (3) 


0.092 (3) 


-0.005 (3) 


0.010(2) 


0.001 (2) 


C26 


0.089 (3) 


0.101 (3) 


0.066 (2) 


0.024 (3) 


-0.005 (2) 


-0.021 (2) 



Geometric parameters (A, °) 



Ol— C22 


1.224 (5) 


C12— H12B 


0.9700 


Nl— C25 


1.449 (5) 


C13— C18 


1.539 (4) 


Nl— C26 


1.460 (4) 


C13— C14 


1.539 (3) 


Nl— C3 


1.473 (4) 


C13— C17 


1.554 (3) 


N2— C22 


1.339 (4) 


C14— C15 


1.526 (3) 


N2— C24 


1.461 (4) 


C14— H14A 


0.9800 


N2— C20 


1.472 (4) 


C15— C16 


1.532 (4) 


CI— C2 


1.522 (4) 


C15— H15A 


0.9700 


CI— C10 


1.542 (4) 


C15— H15B 


0.9700 


CI— H1A 


0.9700 


C16— C17 


1.549 (4) 


CI— H1B 


0.9700 


CI 6— H16A 


0.9700 


C2— C3 


1.514(5) 


C16— H16B 


0.9700 


C2— H2A 


0.9700 


CI 7— C20 


1.532 (4) 
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U.y /UU 
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1 CI A (A \ 
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C3 — ri3A 


a nonn 
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1 AC\\ SA\ 
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A A*7AA 
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C/ — H/B 


A A*7AA 
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no TJQ A 

Co — rioA 
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1.33 / (4) 
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C9 — CIO 


1 C CC (A \ 
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Cy — hlvA 


A GQAA 

u.youu 


p 1 0 C 1 Q 




Cll — C12 


1.528 (4) 


CH — H11A 


0.9700 


CH — HUB 


0.9700 


C12 — C13 


1.533 (3) 


C12 — H12A 
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pi j mo 
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113.3 (2) 


PO PI TT1 * 

C2 — C 1 — H 1 A 


1 AO A 
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pin pi tii * 

CIO — CI — HI A 


1 AO A 

lUo.y 


PO P 1 HID 

C2 — C 1 — H 1 rs 


1 AO A 

lUo.y 


P1A P1 Til D 

CIO — CI — HI is 


1 AO A 

lUo.y 


U1 A P1 U1D 

H1A — CI — Hits 


1 A*7 T 
1U/. / 


PI PO P1 

C3 — C2 — C 1 


111 H f1\ 

111.7 (3) 


PI PO UO A 

Co — C2 — H2A 


1 aa i 
109.3 


P 1 PO UO A 

C 1 — C2 — H2 A 


109.3 


PI PO HID 

C3 — C2 — H2ts 


1 nn q 
109.3 


pi po inn 
CI — C2 — H2ts 


1 nn i 
109.3 


uo a po inn 
H2A — C2 — H2rs 


1 A"7 A 
10 /.9 


Nl— C3— C2 


112.9 (3) 


Nl— C3— C4 


111.9 (3) 


C2— C3— C4 


107.2 (2) 


Nl— C3— H3A 


108.2 


C2— C3— H3A 


108.2 


C4— C3— H3A 


108.2 
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ph Tj 1 *7 a 
CI / — ril /A 


A AOAA 

0.9o00 


pi O TJ 1 O A 

C 1 0 — rl 1 oA 


a a/;aa 
0.9000 


pio i j 1 or> 

C 1 o — rl 1 or> 


A Q^AA 

o.yooo 


pio TJ 1 OP 

C 1 o — ti 1 oC 


a a/:aa 
0.9000 


pin TJ 1 A A 

ciy — HiyA 


a a/;aa 
0.9000 


pin TJ 1 ATJ 

ciy — huyt> 


a a/;aa 
0.9000 


pin TJ 1 A/" 1 

ciy — Hiyc 


a a/;aa 
0.9000 


Pin po 1 
C2U — C2 1 


1 COT fA\ 

1.52/ (4) 


Pin i nn * 
C2U — rl2UA 


A AOAA 

0.9o00 


poo p n 
C22 — C23 


1 /1AO /C\ 

1.490 (5) 


POO I ni a 

C23 — H23A 


a a/;aa 
0.9000 


POO I I ~> 1 o 

C23 — H23B 


a a/;aa 
0.9000 


/-•->-) TTnp 

C23 — H23C 


0.9600 


PI /) I T -> 1 A 

C24 — rl24A 


a a/;aa 
0.9000 


C24 — rl24r> 


a a/;aa 
0.9000 


C24 — rl24C 


a a/;aa 
0.9000 


pi i i n i a 
C21 — rl21A 


a a/;aa 
0.9000 


pi i TJ1 1 TO 

C21 — rl21r> 


a a/:aa 
0.9000 


PI 1 T T~> 1 p 

C21 — rl21C 


a a/;aa 
0.9000 


T47SA 


0 Qf.00 


C25 — H25B 


0.9600 


C25 — H25C 


0.9600 


C26 — H26A 


0.9600 


C26 — H26B 


0.9600 


C26 — H26C 


0.9600 


P1/I P11 P 1 O 

C14 — C13 — CI / 


nn o /o\ 
99.0 (2) 


P K P1/1 PO 

C 1 5 — C 1 4 — Co 


1 1 O £. ZO\ 

110.6 \L) 


P K P1/1 P10 

C15 — C14 — C13 


1 A A A /0\ 

104.9 (2) 


PO P1/1 P10 

Co — C 1 4 C 1 3 


1 1 C A ZO\ 

115.0 (2) 


P1C P1/I Uld A 

CI 5 — C14 — H14A 


1 AC O 

105.0 


PO P1/1 Ul^l A 

Co — C 1 4 H 1 4 A 


1 AC O 

105.0 


pii riA tii A A 
C13 — C14 — H14A 


1 AC O 

105.0 


pi/1 pic pi/; 
C14 — C15 — Clo 


1 A1 A /0\ 

103.9 (2) 


pii P1C UK A 

C14 — CI 5 — H15A 


1 1 1 A 
1 1 1.0 


pi£ P1C UK A 

C 1 D — C 1 5 — H 1 5 A 


1 1 1 A 
1 1 1.0 


pii P1C UKD 

C14 — CI 5 — HlDts 


1 1 1 A 
1 1 1.0 


PK pir UKD 

Clo — CI 5 — HI its 


I 1 1 A 

I I 1.0 


UK A pi f ui CD 

H 1 5 A — C 1 5 — H 1 5ts 


1 AA A 
109.0 


pk pur pn 
C 1 5 — C 1 0 — C 1 / 


1 A"7 O ZO\ 

10/. 2 (2) 


PK pn; nmA 

C 1 5 — C 1 0 — H 1 0 A 


1 1 A 1 

110.3 


pn p 1 /; UKA 

C 1 / — C 1 o — H 1 o A 


1 1 A 1 

110.3 


pk ru ui /;t} 
C 1 j — C 1 0 — H 1 orS 


1 1 A 1 

1 10.3 


PIT pk ui/;td 
C 1 / — C 1 0 — H 1 ots 


1 1 A 1 

110.3 


H16A— C16— H16B 


108.5 


C20— CI 7— C16 


112.2 (2) 


C20— CI 7— C13 


118.1 (2) 


C16— C17— C13 


103.7 (2) 


C20— CI 7— H17A 


107.4 


C16— C17— H17A 


107.4 
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C5 — C4 — C3 


1 1 1 O /nA 

113.0 (2) 


PC P A XS5 A A 

CD — C4 H4A 


1 no o 
lUo.O 


pi P/1 TJ A A 

C3 — C4 H4A 


1 no o 
lUo.O 


pc p^i r r 1 d 
CD — C4 H4B 


1 no o 
lUo.O 


pi p/i i r a d 
C3 — C4 H4B 


1 no o 
lUo.O 


TJ/1 A P/1 UdD 

H4A — C4 — H4B 


1 n"7 n 
1U /. / 


p/: pc p/i 
Co — CD — C4 


1 n 1 1 n\ 

121.1 (2) 


p/: pc nn 
Co — CD — C 1 U 


1 "1*1 O f"1\ 

122.0 (2) 


p/i pc nn 
C4 CD — C 1 U 


i i /; n n\ 
llo.U (2) 


pc p/; f ' ~~i 
CD — Co — C / 


nc i n\ 
12D.4 (2) 


pc p/c ~\jcl A 
CD — Co — HoA 


I 1 "7 1 

II l.i 


f ~ —i p/r TJ/; A 

C / — Co — HoA 


1 1 "7 1 

1 1 1.5 


p/; ( ' ~~i po 
Co — C / — Co 


1 1 1 1 /n\ 

113.2 (2) 


p/; p~7 tj~7 a 
Co — C / — H / A 


1 no n 

luo.y 


po p~7 tj~7 a 
Co — C / — H / A 


1 no n 

luo.y 


p/; r^n un d 
Co — C / — H ID 


1 no n 

luo.y 


po p~7 un d 
Co — C / — H ID 


1 no n 

luo.y 


U"7 A Pn TJTD 

H /A — C / — H ID 


1 n"7 "7 
1U /. / 


pn po p 1 a 
C/ — Co — C14 


111 C n\ 

lll.D (2) 


pn po pn 

c / — Co — cy 


1 1U.2 (2) 


pi/1 po pn 

c 1 4 — co — cy 


1 nn ni 1 1 n\ 
lUy.Ui (lyj 


pn po TJQ A 

C / — Co — HoA 


1 no ~i 
lUo. / 


p 1 /i po uoa 
C14 — Co — HoA 


1 no "7 
lUo. / 


pn po xjo A 
Cy — Co — HoA 


1 no "7 
lUo. / 


P1 1 Pn po 

ci i — cy — Co 


ill a l~i \ 
1 1 1 .0 (2) 


pi i pn Pin 

ci i — cy — ciu 


1 1 1 a i*i\ 
113.0 (2) 


pn pn pin 

Co — cy — c i u 


i n l <">\ 
1 12.3 (2) 


pi i pn un a 

ci i — cy — HyA 


1 n/; n 
1U0.2 


po pn un a 

Co — cy — HyA 


1 n/; n 
1U0.2 


pm pn un a 

c i u — cy — Hy a 


1 n/; "i 
1U0.2 


pc pin p 1 
CD — CIU — CI 


1 n"7 n n\ 
1U /.y (2) 


pc pin pm 

cd — c i u — c i y 


i no i 
lUo.l (2) 


pi pin pin 

ci — ciu — ciy 


i i n i 
11U.3 (2) 


pc p 1 n pn 

cd — ciu — cy 


i i n a 
11U.3 (2) 


p 1 p 1 n pn 

ci — ciu — cy 


i nn i n\ 
lUy.l (2) 


p 1 n p 1 n pn 

ciy — ciu — cy 


mi /n\ 
1 1 1 .2 (2) 


pn p 1 1 pn 

ci/ — ci i — cy 


1 1 c n n\ 
11D.U (2) 


pi n pi 1 TT 1 1 A 

C12 — CI 1 — HI 1A 


1 no c 
lUo.D 


pn p 1 1 iil 1 A 
cy — CI 1 — HI 1 A 


1 no c 
lUo.D 


pn pii tji id 
C12 — CI 1 — HI IB 


1 no c 
lUo.D 


Pn P11 TTi i rj 

cy — cn — hub 


1 no c 
lUo.D 


TJ11 1 P11 TJI 1 D 

HI 1 A — CI 1 — HI IB 


1 n"7 c 
1U/.D 


pii n i pn 
CI 1 — Clz — C13 


111.8 (2) 


P11 n i Tin i 
CI 1 — Clz — H12A 


109.3 


C13— C12— H12A 


109.3 


Cll— C12— H12B 


109.3 


C13— C12— H12B 


109.3 


H12A— C12— H12B 


107.9 


C12— C13— C18 


110.3 (2) 



pn pit tjtita 
C13 — CI / — HI / A 


1 n"7 a 
1U/.4 


pn pio tt 1 o a 
C 1 3 — C 1 o — H 1 o A 


1 nn c 

luy.D 


P 1 1 PIO TJI OD 

C13 — Clo — HloB 


1 nn c 

luy.D 


tj 1 O A PIO TT10T3 

H 1 OA — C 1 0 — H 1 oB 


1 nn c 

luy.D 


pn pio T_riop 
C 1 3 — C 1 o — H 1 oC 


1 nn c 

luy.D 


T_T10A PIO TJI OP 

H 1 OA — C 1 0 — H 1 oC 


1 nn c 

luy.D 


T_T10T3 PIO tj 1 OP 

H 1 oB — C 1 0 — H 1 oC 


1 nn c 

luy.D 


pin pin uin a 

ciu — ciy — HiyA 


1 nn c 

luy.D 


pm pm tj 1 no 

ciu — ciy — HiyB 


1 nn c 

luy.D 


tji (i a pm tji nr> 

h i yA — c i y — h i yB 


1 nn c 

luy.D 


r^m no uior^ 

ciu — ciy — Hiyc 


1 nn c 

luy.D 


tji n a pm tji np 

h i y a — c i y — h i yc 


1 nn c 

luy.D 


tj 1 nr> p 1 n tj 1 np 

h i yB — c i y — h i yc 


1 nn c 

luy.D 


xto pin pn i 
JN 2 — C2U — C2 1 


1 1 n n 
11U.U (i) 


\n pnn pit 
JN2 — C2U — CI / 


line n\ 
11U.D (2) 


pm pnn pn 
C21 — C2U — CI / 


MAC i"1\ 

114.0 (2) 


pnn unn a 
JN 2 — C2U — H2U A 


1 n~7 1 
1U/.1 


pm pnn Tnn a 
C2 1 — C2U — H2U A 


i nn i 
1U/.1 


pn pnn Tnn a 
C 1 / — C2U — H2U A 


1 n~7 1 
1U/.1 


P.1 PT> TvTT 

(Jl — C22 — JN2 


i n i A /"3\ 
121.4 (i) 
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H23B — C23 — H23C 
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\n pni Tjn^l A 

JN 2 — C24 — H24 A 
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luy.D 
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JN 2 — C24 — H24B 
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luy.D 


Tjn^i a ni Tjn^io 
H24A — C24 H24B 
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xrn pn/i TTn/ip 
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pnn pni TTni a 
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1 nn c 

luy.D 


Tjn 1 a pn i Tjn 1 r> 
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Co — C 1 A C 1 D — C 1 6 


loz.y (Z) 


p/; p"7 po pn 

Co — c / — Co — cy 


A 1 T /TA 

41.2 (3) 


pn pi/i pic pu 
C13 — C14 — C1D — C16 


3Z.y (3) 


P"7 PO Pf> P1 1 

c / — Co — cy — c 1 1 


1 n 1 /">\ 
1 /Z.l (Z) 


pi/i pic pu pn 
C 14 — C 1 D — C 1 6 — C 1 / 


-7.2 (3) 


pi a po pn pi 1 

c 1 4 — Co — cy — C 1 1 


/in /i /ia 
4^.4 (3) 


pic pu pn PTn 
C 1 D — C 1 6 — C 1 / — C2U 


i ac\ r\ si\ 
— 14V.U (3) 


pi po pn pin 

c / — Co — cy — C 1 U 


-59.1 (3) 


pic pii pn pn 
C 1 D — C 1 6 — C 1 / — C 1 i 


-ZU.D (3) 


pi i po pn pin 

c 1 4 — Co — cy — c i u 


1 /o.Z (Z) 


pn pn pit pin 
C 1 2 — C 1 i — C 1 / — C2U 


—51.5 (3) 


p/: pc pin pi 
Co — CD — C 1 U — C 1 


— 13D.D (3) 


pio pii pn pTn 
C 1 0 — C 1 j — C 1 / — C2U 


/If C /•Q \ 

45.5 (3) 


p/i pc p 1 n p 1 
C4 — CD — C 1 U — C 1 


47 .7 (3) 


p 1 a pii pn pTn 
C 1 4 — C 1 i — C 1 / — C2U 


1 CA 1 

lo4.Z (Z) 


p/: pc pin pin 

Co — cd — c i u — c i y 


1U!).3 (3) 


pn pii pn pu 
C12 — C13 — Cl / — C16 


1 ci /i /">\ 
1D3.4 (Z) 


p/i pc pin pin 
C4 CD — C 1 U — c i y 


^71 C 

— /I. j (3) 


pio pn pn pu 
Clo — C1J — Cl / — C16 


— /y.3 (3) 


p/; pc pin pn 

Co — cd — c i u — cy 


1 C A (A \ 

-lo.4 (4) 


pi/i pn pit pu 
C14 — Clo — Cl / — C16 


3V.4 (Z) 


p/i pc pin po 

C4 — cd — c i u — cy 


loo.o (ZJ 


pTT XT') PTn pi 1 

Czz — JN z — CzU — Cz 1 


1 (XI 1 

— 1U/. 1 {3 ) 


pi p 1 p 1 n pc 
Cz — C 1 — C 1 U — C D 


z i n cx\ 

-51.7 (3) 


pt/1 \n PTn PT1 
Cz4 — JN z — CzU — Cz 1 


0J.3 (4J 


pi pi pm pin 
C2 — C 1 — C 1 U — c i y 


66.1 (3) 


ptt \n pTn p 1 "7 
C22 — JN2 — C2U — Cl / 


1 Tf Q /I \ 

IZj.3 (3) 


pi p 1 p 1 n pn 

C2 — c i — c i u — cy 


ni /; n\ 

-1/1.6 (2) 


PT/l "\tt pin pn 
C24 — JN2 — C2U — Cl / 


—OZ.Z (4) 


P11 pn pin pc 

ci i — cy — C1U — CD 


1 11 1 /1\ 

1 / J. 2 (2) 


pu p 1 "7 pin \n 
C16 — Cl / — C2U — JN2 


— jz.o (3) 


po pn pin pc 

Co — cy — C 1 U — C D 


/I C /I Pl\ 

45.4 (3) 


p 1 1 p 1 "7 pin "\ti 
C13 — Cl / — C2U — JN2 


1 "71 A /">\ 

-1 /3.4 (Z) 


P11 pn pin pi 

ci i — cy — cio — ci 


—68.4 (3) 


p 1 *z p 1 "7 pin pn 

C16 — Cl / — C20 — C21 


-177.8 (3) 


C8— C9— CIO— Cl 


163.7 (2) 


C13— C17— C20— C21 


61.6(3) 


Cll— C9— CIO— C19 


53.4 (3) 


C24— N2— C22— Ol 


-172.9(4) 


C8— C9— CIO— C19 


-74.5 (3) 


C20— N2— C22— Ol 


-0.6 (5) 


C8— C9— Cll— C12 


-49.2 (3) 


C24— N2— C22— C23 


6.0 (5) 


CIO— C9— Cll— C12 


-177.4 (2) 


C20— N2— C22— C23 


178.2 (3) 
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